Abstract. In this paper, we prove some coupled fixed point theorems, which generalized the result of Hu [6], Hu et al. [7] from fuzzy metric spaces to intuitionistic fuzzy metric spaces for semi-compatible mappings, which is weaker form of compatible mappings.
Introduction.
Atanassov [2] introduced and studied the concept of intuitionistic fuzzy sets as a generalization of fuzzy sets. Motivated by the idea of intuitionistic fuzzy sets Alaca et al.
[1] define the concept of intuitionistic fuzzy metric spaces using continuous t-norms and continuous t-conorms. Turkoglu et al. [14] formulated the definition of weakly commuting and R-weakly commuting mappings in intuitionistic fuzzy metric spaces. Turkoglu et al. [15] introduced the concept of compatible maps and compatible maps of types (α) and (β) in intuitionistic fuzzy metric spaces and gave some relations between the concepts of compatible maps and compatible maps of types (α) and (β). On the other hand, Bhaskar and Lakshmikantham [3] , Lakshmikantham and Ciric [8] , gave some coupled fixed point theorems in partially ordered metric spaces. In 2010, Sedghi et al. [12] proved common coupled fixed point theorems for contraction in fuzzy metric spaces for commuting mappings. Motivated by the results of Fang [4] , Hu [6] proved a coupled fixed point theorem for compatible mappings satisfying ∅-contractive conditions in fuzzy metric spaces with continuous t-norm of H-type and generalized the result of Sedghi et al. [12] . Inspired by the work of Hu [6] , Hu et al. [7] , we prove common coupled fixed point theorems for pair of mappings satisfying a general contractive condition in intuitionistic fuzzy metric space, by using the notion of semi-compatibility.
Preliminaries
First, we start with some basic definitions. 
Definition 2.3. [5]
Let sup ழ୲ழଵ ∆(t, t) = 1. A t-norm ∆ is said to be of H-type if the family of functions ሼ∆ ୫ (t)ሽ ୫ୀଵ ∞ is equicontinuous at t = 1, where
1) The t-norm ∆ = min is an example of t-norm of H-type, but there are some other tnorms ∆ of H-type.
Obviously, ∆ is a t-norm of H-type if and only if for any λ ∈ (0, 1), there exists δ(λ) ∈ (0, 1) such that ∆ ୫ (t) > 1−λ for all m∈ N, when t > 1-δ.
Definition 2.4. [13]
Let inf ழ୲ழଵ ◊ (t, t) = 1. A t-conorm ◊ is said to be of H-type if the family of functions ሼ◊ ୫ (t)ሽ ୫ୀଵ
∞ is equicontinuous at t = 0, where
2) The t-conorm ◊ = max is an example of t-conorm of H-type, but there are some other t-conorms ◊ of H-type.
Obviously, ◊ is a t-conorm of H-type if and only if for any λ ∈ (0, 1), there exists δ(λ) ∈ (0, 1) such that ◊ ୫ (t) < λ for all m ∈ N, when t < δ. Then (M, N) is called an intuitionistic fuzzy metric on X. The functions M(x, y, t) and N(x, y, t) denote the degree of nearness and the degree of non-nearness between x and y with respect to t, respectively.
Remark 2.1. [9]
Every fuzzy metric space(X, M, * ) is an intuitionistic fuzzy metric space of the form (X,M,1−M, * ,◊) such that t-norm * and t-conorm ◊ are associated, i.e., x◊y = 1−((1 − x) * (1 − y)) for all x, y ∈ X.
Remark 2.2. [9]
In intuitionistic fuzzy metric space X, M(x, y,• ) is non-decreasing and N(x, y,• ) is an non-increasing for all x, y ∈ X. (i) A sequence {x ୬ ሽ in X is said to be convergent to a point x ∈ X if, for all t > 0 lim ୬→∞ M(x ୬ ,x,t) = 1, lim ୬→∞ N(x ୬ ,x,t) = 0.
(ii) A sequence {x ୬ ሽ in X is said to be Cauchy sequence if, for any t > 0 and p > 0, lim ୬→∞ M (x ୬ା୮ , x ୬ , t) = 1, lim ୬→∞ N (x ୬ା୮ , x ୬ , t) = 0.
Since * and ◊ are continuous, the limit is uniquely determined from (vii) and (xiii) respectively. , where ∅ ୬ାଵ (t) = ∅൫∅ ୬ (t)൯, n ∈ N.
It is easy to prove that if ∅ ∈ Ф, then ∅(t) < ‫ݐ‬ for all t > 0. We define n-property in intuitionistic fuzzy metric spaces. Definition 2.9. Let (X, M, N, * ,◊) be an intuitionistic fuzzy metric space. M and N are said to satisfy the n-property on X
whenever x, y ∈ X, k > 1 and p > 0. 
Definition 2.10. [8]
An element (x, y) ∈ X × X is called a coupled fixed point of the mappings F: X× X → X if F(x, y) = x, F(y, x) = y.
Definition 2.11. [8]
An element (x, y) ∈ X × X is called a coupled coincidence point of the mappings F: X× X → X and g: X → X if F(x, y) = g(x), F(y, x) = g(y).
M(F(x, y), F(u, v),∅(t)) ≥ M(g(x), g(u), t) * M(g(y), g(v), t) for all x, y, u, v ∈ X and t > 0.
Suppose that F(X×X) ⊆ g(X), and F(X×X) or g(X) is complete. Then F and g have a unique common fixed point in X. Now we give our main results in intuitionistic fuzzy metric spaces. Theorem 3.1. Let (X, M, N, * ,◊)be an intuitionistic fuzzy metric space, where * is a continuous t-norm and ◊ is a continuous t-co-norm of H-type defined by t * t ≥ t and (1 − t) ◊ (1 − t) ≤ (1 − t) satisfying(2.4). Let F:X×X→X and g:X→X be two mappings and there exists ∅ ∈ Φ such that M(F(x, y),
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,t); (3.1) for all x, y, u, v ∈ X and t > 0.
Suppose that F(X×X) ⊆ g(X), and g is continuous, F and g are semi-compatible, then there exist x, y ∈ X such that x = g(x) = F(x, x), that is, F and g have a unique common fixed point in X. Proof: Let x , y ∈ X be two arbitrary points in X. Since F(X×X) ⊆ g(X), we can choose x ଵ , y ଵ ∈ X such that g(x ଵ ) = F(x , y ) and g(y ଵ ) = F(y , x ). Continuing in this way we can construct two sequences {x ୬ ሽ and {y ୬ } in X such that g(x ୬ାଵ ) = F(x ୬ ,y ୬ ), g(y nା1 ) = F(y n ,x n ), for all n ≥ 0. The proof is divided into four steps.
Step I. First we Prove {gx n ሽ and ሼgy n } are Cauchy sequences.
Since * and ◊ is a t-norm and t-conorm of H-type, for any λ > 0, there exists a µ > 0 such that
for all k∈ N. Since M(x, y,•) and N(x, y, •) is continuous and lim t→ା∞ M(x, y, t) = 1 and lim t→ା∞ N(x, y, t) = 0, for all x, y ∈ X, there exists t 0 > 0 such that M (gx 0 , gx 1 , t 0 ) ≥ 1 − µ, and N (gx 0 , gx 1 , t 0 ) ≤ 1 − µ M(gy 0 , gy 1 , t 0 ) ≥ 1 − µ,and N(gy 0 , gy 1 , t 0 ) ≤ 1 − µ (3.3) On the other hand, since ∅ ∈ Ф, by condition (A 3 ), we have
There exists n 0 ∈ N such that t > ∑ ∅
and N(gx 1 , gx 2 , ∅(t 0 )) = N(F൫x 0 , y 0 ൯, F൫x 1 , y 1 ൯, ∅(t 0 )) ≤ N(gx 0 , gx 1 , t 0 ) ◊ N(gy 0 , gy 1 , t 0 ),
Similarly, we can also get M (gx 2 , gx 3 , ∅
and N (gx 2 , gx 3 , ∅
and N (gy 2 , gy 3 , ∅
Continuing in this process, we can get M (gx n , gx nା1 , ∅
, and N(gx n , gx nା1 , ∅
, and N(gy n , gy nା1 , ∅
So, from (3.3) and (3.4), for m > n ≥ n 0 , we have
which implies that M(gx n ,gx m , t) > 1 − λ, and N(gx n ,gx m , t) < 1 − λ (3.5) For all m, n∈ N with m > n ≥ n 0 and t > 0, so {g(x n) } is a Cauchy sequence.
Similarly, we can get that {g(y n )} is also a Cauchy sequence.
Step II: To prove F and g have coupled coincidence point; i.e. F(x, y) = g(x), F(y, x) = g(y). By the completeness of X, there exists x, y ∈ X such that lim n→∞ F൫x n , y n ൯ = lim n→∞ g(x n ) = x, lim n→∞ F൫y n , x n ൯ = lim n→∞ g൫y n ൯ = y Since F and g are semi compatible, we get lim ୬→ஶ M(gF(x n , y n ),F(x,y),t) = 1 and lim ୬→ஶ M(gF(y ୬ , x ୬ ),F(y, x),t) = 1 lim ୬→ஶ N(gF(x n , y n ),F(x,y),t) = 0 and lim ୬→ஶ N(gF(y ୬ , x ୬ ),F(y,x),t) = 0 (3.6) By the continuity of the mapping g, we have ݈im n→∞ gF(x n , y n ) = lim n→∞ gg(x n ) = g(x), lim n→∞ gF(y ୬ , x ୬ ) = lim n→∞ gg(y n ) = g(y) (3.7) Thus equation (3.6) and (3.7) yields that lim ୬→ஶ M(g(x), F(x, y), t) = 1 and lim n→∞ M(g(y), F(x, y), t) = 0, and lim n→∞ M(g(x), F(x, y), t) = 1 and lim n→∞ N(g(y), F(x, y), t) = 0 which implies that gx = F(x, y) and gy = F(y, x).
Step III. Now we prove that gx = y and gy = x. Since * and ◊ is a t-norm and t-conorm of H-type, by using (3.2) Since M(x, y,•) and N(x,y,•) is continuous and lim t→ା∞ M(x, y, t) = 1 and lim t→ା∞ N(x, y, t) = 0 for all x, y ∈ X,there exists t 0 > 0 from equation (3.3) On the other hand, since∅ ∈ Ф, by condition (A 3 ) we have ∑ ∅ n (t 0 ∞ nୀ1 ) < ∞. Then for any t > 0, there exists n 0 ∈ N such that t > ∑ ∅ k (t 0 ).
Since M (gx, gy nା1 , ∅(t 0 )) = M(F(x, y), F(y n ,x n ), ∅(t 0 )) ≥ M൫gx, gy n , t 0 ൯ * M(gy, gx n , t 0 ), and N(gx, gy nା1 , ∅(t 0 )) = N(F(x, y), F(y n ,x n ), ∅(t 0 )) ≤ N൫gx, gy n , t 0 ൯ ◊ N(gy, gx n , t 0 )
letting n→ ∞, we get M(gx, y,∅(t 0 )) ≥ M(gx, y, t 0 ) * M(gy, x, t 0 ), and N(gx, y,∅(t 0 )) ≤ N(gx, y, t 0 ) ◊ N(gy, x, t 0 ) (3.8) Similarly, we can get M(gy, x,∅(t 0 )) ≥ M(gy, x, t ) * M(gx, y, t 0 ), and N(gy, x,∅(t 0 )) ≤ N(gy, x, t ) ◊ N(gx, y, t 0 ).
(3.9) From (3.8) and (3.9), we have M(gx, y,∅(t 0 )) * M(gy, x, ∅(t 0 )) ≥ [M(gx, y, t 0 )] 2 * [M(gy, x, t 0 )] 2 and N(gx, y,∅(t 0 )) ◊ N(gy, x, ∅(t 0 )) ≤ [N(gx, y, t 0 )] 2 ◊ [N(gy, x, t 0 )] 2 By this way, we get for all n ∈ N,
